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Dielectric & conductivity
tensors
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Q is the magneto-optic Voigt parameter.  
These tensors are related:

For an otherwise optically isotropic magneto-optic material:



Complex Kerr angle
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In a circular basis, this can be expressed as:

Via Fresnel Eqn.



Complex reflectivity
The complex Fresnel reflectivity at normal incidence is:
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where the subscripts denote helicity in the usual sense.  
The Kerr parameters in terms of the reflectivity are:
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The magnitude of the Kerr
effect is proportional to

magnetic field
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Instrument model

T AS MP=
The Jones vector for the detected light is modeled as follows:

P is the Jones vector for the light transmitted by
the polarizer. ψ is the polarizer angle.P = 





cos
sin

ψ
ψ

M is the Jones matrix for the modulator.
δ is the modulator retardation.
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S is the sample 
reflectivity.
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A is the Jones matrix for the 
analyzer. ϕ is the analyzer angle.



Instrument model
The transmitted intensity is the square magnitude of T:

I T T= *

We modulate the birefringence in M as δ=δ0 sinωt.  Multiplying 
the matrices out yields the following for components of I at DC,
ω, and 2ω.
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Error propagation
The Kerr signal is proportional to the AC component normalized to
the DC level:

φ = = −C
V
V

V V VAC

DC
DC L D;

We measure the variance of each measured voltage to find the total
variance in the Kerr signal.

( ) ( ) ( )( )δφ
∂φ

∂
δ

∂φ
∂

δ
∂φ

∂
δ2 2

2
2

2
2

2
2=









 +









 +









C

V
V

V
V

V
V

AC
AC

L
L

D
D

This gives

[ ]( )
( )

( ) ( )δφ
δ

δ δ2 2
2

2

2

4
2 2= + +C

V
V

V
V

V VAC

DC

AC

DC
L D


